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Autophagy flux in the APP/PS1/LCS3 triple-transgenic mouse model

of Alzheimer’s disease
Chen Jingfei,He Guiqiong,Long Zhimin
(Center of Neuroscience ,Chongqing Medical University)
[ Abstract)Objective . To establish a new APP/PS1/LC3 triple —transgenic mice model and to study its autophagy flux activities.
Methods ; APP/PS1 double—transgenic Alzheimer’s disease (AD) model mouse was breed with CAG-mRFP-eGFP-1.C3 transgenic
autophagy flux model mouse,then their filial generations were identified by genotyping. Triple—transgenic mice expressing both CAG-
mRFP-eGFP-LC3 gene and APP/PS1 gene were selected. Six APP/PS1/LC3 triple—transgenic mice and six CAG-mRFP-eGFP-LC3

transgenic mice were involved in this study,all in their sixth month. The Morris water maze was employed to test learning and memory

ability. The activities of autophagy flux were observed under
{EB 4B : %545 3E , Email : 4583404096@qq.com,

BRI o) T R R A,

BIE1EE : £ &4, Email ; zhiminlong@163.com,,

E2TR: BR A AAFLLFTIMB (%% 31600825 81371221);
TR AR 5 RS AT A R KB R B (%5 1 est2016

fluorescence microscope and transmission electron microscopy
(TEM). Immunohistochemical staining was used to detect the
formation of senile plaques;autophagy related proteins were

measured by Western blot. Results : The genotyping confirmed

ieyjA0244) ; T R THAFEERATRNTAR (%5 that the APP/PS1/LC3 triple—transgenic mouse model was suce—
KJ1500231)., essfully established. Morris water maze test showed that,compared
42 5% H4 AR - http://kns.enki net/kems/detail/50.1046.R.20180705.0923.004. html with those of CAG -mRFP —eGFP -LC3 transgenic mice, the
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mice were significantly increased (F=87.096,P=0.000; F=41.583,P=0.000) ,and the passing times were decreased (2.000 +0.707 vs.
4.800 + 0.800,7=2.622,P=0.031). TEM revealed more autophagosomes in APP/PS1/LC3 triple—transgenic mice neurons than in CAG-
mRFP-eGFP-LC3 transgenic mice. Compared with those of sixth month CAG-mRFP-eGFP-LC3 transgenic mice,both autophagosomes
and autolysosomes were increased in the same age triple—transgenic mice(5.894 +0.742 vs. 14.820 + 3.350,:=0.017,P=0.000;1.204 +
0.420 vs. 1.840 +0.559,:=3.156,P=0.005) in hippocampus area. Autophagosomes were significantly elevated in the cortex region of
APP/PS1/LC3 triple—transgenic mice(1.943 +0.415 vs. 10.030 £ 4.382,:=6.364,P=0.000) , but showed no difference in autolysosome
number(0.562 + 0.207 vs. 0.686 + 0.195,¢=0.156,P=0.878). The staining showed that sixth month triple—transgenic mice had appar—
ently senile plaques deposition in brains, while the CAG-mRFP—-eGFP-LC3 transgenic mice had none. Western blot showed that,
compared with that of brood CAG-mRFP-eGFP-LC3 transgenic mice, APP protein in the brain of APP/PS1/LC3 triple —transgenic
mice increased significantly (0.294 + 0.070 vs. 0.690 + 0.275,1=3.423,P=0.007). The proteins related with autophagy including L.C3,
Beclinl , P62 also increased in brains of APP/PS1/LC3 triple—transgenic mice(0.241 £ 0.004 vs. 0.534 +0.019,:=37.170, P=0.000;
0.479 +0.020 vs. 1.180 +0.255,:=6.820,P=0.000;0.188 + 0.007 vs. 0.356 + 0.021,:=18.850,P=0.000) , but lysosome membrane pro—
tein LMAP1 decreased in APP/PS1/LC3 triple —transgenic mice,,compared with brood CAG -mRFP —-eGFP —-L.C3 transgenic mice
(1.450 £ 0.065 vs. 0.773 £ 0.043,:=8.705, P=0.000). Conclusion ; Autophagy is induced in APP/PS1/LC3 triple—transgenic mice,and
the degradation of autolysosomes is blocked,which is an ideal mice model for researching autophagy flux function in AD.
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PRI, B E IR AR AR R e A R &
A TAERLAAE T iU AR D 1k = B AE B
e DI ) NS eSS i U e ) BN (B D e 0 AN o
Ror5 MIRE R AR TR, FHIE PR N AL R iy . 20
BRSO 5 A0, P 5T 190 TG A A 0 2 B AL 7%
A R BOR 1 )2 M ISR AR REEE A,

PSR B g A A ) ] R 8, A B et~
Pk, B AW, I F BRI AR . B S
JEAH K A0 B N T R D AR B R REEAC T
487 LR AR 300~900 nm FRUZE BEEE K, Bk
WA, E WA R A WA AR i B BURRAE 2 A
WA AZ A5y, =2 AR S BHARL G . A A
TE R 38 G 4 M A R G, B Aok
LYy i A AR, 1 v ) SR VS A R 4
A, VI R A B o A TS A I, 3 e s
T2 B PR R A D Tl A EL AT R ISR R A
PR VU2 1 s AR P AR« 1 R 5 3 it Ak
G5, E WG PN IR R G P 25 0 T AR T
R it 1538 3 B AR PR R 3840t AR B sl O AR AR
b, FEBEHAR N Z R0 FUK RIS S A R
PR B Je A WA B 7 PR AR 35843 L e =)
e LR | g I R A5 % 20 40 5 v Ak 20 i B R
FIH,

APP/PS1 XUEEFE IR AD AR /N B H AT
AD AR HLII K 25 30 5 5 R AR A S A A
T AD & R ZE P AR L& AR DIBUE & 4F
BE, M AR B APP £ B4 UARG AT y—43 WA RS
JEYIEE A APP/PST XU AR L L/ NE U AR S 2~
3ASHAEE AB BN 5~6 4~ H HEUZAE BTV,
IE AT T 9~10 D H ZBAERE KR,
CAG-mRFP-eGFP-LC3 % 5 /)N iU AT B2t B
RN NI B o ml S N L N el e =
BT, GFP-mRFP-1C3 fll & 5 1 R £ 2] 3 Wik
JIEE FEDE G WA E T I B B G BE A, B AR
M T GFP &M HURAI R 1, H WAk 5% i AR &
Je , VA T AR PN S %) 1 1 B B T 3 30 GFP K T
mRFP ZFE M9 FRIR LA, 32 pH 24U,
AT LT GFP 5 mRFP A4S 55 He A9 S B4 1
TR, AR A APP695swe/PS1-D9 L
RAFKEFL N Fh B 5 CAG-mRFP-eGFP-LC3 4 5L A
FhE 23S, #9537 APP/PS1+CAG-mRFP-eGFP-LC3
ZHEE AD A WERA RN, (175 APP/PS1 AU
FE AD /N BUK N ) LC3 2 H 3R 15 CAG-mRFP-
eGFP X Ehric . HH A EHE = R G/ AT
WU A 5 B ™ LR A WA A ) i AR 1)
TERUE O, o it Y o S50 f ) T Re (5 ER |
AW AD B AT H BE K2R 4L
6 H 1) APP/PS1/L.C3 =553 /NN A1 2= 201212
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I BEHH L4526 #1319 CAG-mRFP-eGFP-LC3 FAfk
FER/NERA B TR, 220 APP/PS1/LC3 =5 3L 1A
ANERATS ELA H AD A BRDA 1 T RE B A 10 R 0
6 H %1% APP/PS1/LC3 —HE 5L PR /N U P9 T s o 3
AR B AR BE , 5 3 % S HL A P SUZ I 25 4 1 F
W/ IMAHH B4 22 SR AD BRSPS W AT
PSS A B o N H WK H [R]85 CAG -mRFP-
eGFP-LC3 UG 5L /N B b 2538 n , (EL [ s
IEAR BT, B GFP 5 mRFP (955 & ) 7+
15, B E W BAAE B /AT BT L BRI 4B
AD /INERUI N W05 O LA F AR 5 Wi B4
Al BEAT  Beclin 2 FI MR ) — S8R 7, & H
WA A AT BB 451403 Western blot 46 I5IE 52
APP/PS1/LC3 =55 HE /N N Beclinl B 55 T
[ %% CAG-mRFP—eGFP-LC3 FAfE KL /N, BT A
WEAE AD UG P 32 B0 . P62 2R PR B (AR fift
PR Z—, AR H A WG R, P62 /KT
R, T 24 305 sl 37 2 FELAS I, P62 DU Iy SR A0
16 6 H ik APP/PS1/LC3 = %% 3 P /)N BRI P A% 1)
KT P62 Rk | R WITE F W it A7 7R BELAT |, I
R AL ZE ) NS I AS RE TR 4 BRI A . Lampll
SRR AR IR 1, R 1 e IS v B A A 0 S
SERCPEIEAHDC ,  H W20 A N ) 0 T B A
TR ARyt BI040 B [ W GEHE PT
VY A ) sk A 1S3 HER A S0 F 1 (chaper—
one—mediated autophagy, CMA), 7£ CMA H | ifl 5 75
1R 4 2T B 28 20 VS A BE a0E A T
O s FE RS T Lamp 8 . ZATE AR E
B CMA 193] BE B 5 A7 AF T8 2 PP 1R 17 M 0
FReo2 g APP/PS1/LC3 =55 FER/INELH  Lampl 3
KA R, RIHAE AD o CMA 85 IR A7 7E D fig
B, WA S S AR G B A L R A W A
RERI BT R MR AD | F R & A SOTINR] AD
oI R R D] ASIF SR 45 SRR T APP/PST/LC3 £
BEIEER /N RUBRRERC I AD 199 BRARE , L RESHAS WA
WA R O, v AR A BFSE AD H BRI HE 1) —
FRBRAR ) S B

2 £ X M
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